(1) Japanese Patent Application Laid-Open No. 2001-144266: 
"SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE AND METHOD OF 
MANUFACTURING THE SAME" 

Tlie following is an extract relevant to the present application. 

As shown in Fig. 4, a ruthenium film 44 is formed to bury a hole 43. 

Next, as shown in Fig. 5, the ruthenium film 44 over a silicon oxide film 42 is removed 
with the etch back method to leave the ruthenium film 44 only in the hole 43, thereby forming a 
lower electrode 45. The CMP method may be used instead of the etch back method. 

Then, as shown in Fig. 6, the silicon oxide film 42 is removed to expose a side face of 
the lower electrode 45. 

Next, as shown in Fig. 7, a BST film 46 is formed. The BST film 46 serves as a 
capacitor insulating film of a DRAM. 

Thereafter, as shown in Fig. 8, a ruthenium film 47 to be a first layer is formed. The 
ruthenium film 47, along with a tungsten film (second layer) 48, constitutes an upper electrode 
of a DRAM capacitor. 
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mt^^mm^msx&'^x. 
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mBm 2 miiB^gi^i^Mffiyt^Jf^^^nfc^ 1 m 

mmmim±i^w^BS.^ixrzm2mtt:-^?i: 
m^m2mtii. m^m i m^m^t^^u^ *> mim 
^m^^a^^xm^mm-tn^'h^^^^nxmrn^tizzt 

m^mo^immt. mmmimmiziai^iyxw^m^ti 
tzm2mmt. mmmiis^r^m2mmmizjiM^firz 
^mmmmti-^?): mii^m.m»mifi^mmi^mttz 
iit.^mmt$.mti'^tji^i^mi*-mmm&^sx-$>^x. 
midm2mmti. mnmmmmmmizmm^ntzmim 
t. mmmim±izm^^titzm2mt^^?).. 

- [if-^^-T-] — >i^-')-tjvmizm(f ihtitzmm.mm^m 
m^^om 1 mmt. mm i msitc^iRi LTjfj^^n 

&^2SSIi:, mil3^1^J:V^2Saiffl{cff^J6£$nfc 
BulBS 2 Hljf3^gfei^M«!l(::}K^;^ tife^ 1 € 

mmmia±izMGS.^titzm2mti:^^. 

T-Hui3^2m8IS«J5£bfe^^®rta5)i£i*/i t) 

«^ffl©«imSii:s milB^lSM{c^[piUTffJj5E^tt 
fc^2Sfiii:. Hul3m:feJ;t;t^2m®F^t^M$nt 

ii^m^f^mtf^ttz^mit-mmm^mmix-ib^x. 
mizm 2 «ffi{4, nfm^mmmmmizmm.^tifzm i e 
fc. mmmifs±izmm:^ixtzm2mt^-^^. 

ms?,m 2 aun^m:&ii. h-^^x.^y ^y^nnji Ltzm-^ 

-ji«;/5^>y^f«}^TT®Hlls3^ 1 S«**®i[lxtgf®K:43 

[iii3Jj«9] ^i^v-izjvmimtf^titzmmmm^m. 

fc» 2 meii:. Bu33« 1 *5iV^ 2 m8iPa(cJi5fi)o$n& 

©iffjKttT-jB^^ tirzi^mii.mmm^mmx- ^ t . 

miB^ 2 mm^m^mmmizmm^titzm i Ji 

i:. iiiB^l®±lcff$j5)c^nfc^2»i:&#i!^. 
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■!f ffiT-fe t> V Tins a:H«ieSaSfii^M®MJPT'^ 5. 

im^9 101 ^ u -b^vfttc^tt e>nfct»«s«s 

mam im±i^Bm$titzm2mt^-^?f: 
[ft^ji 1 1 1 m^m 1 0 i3«®*«i*^iiiHiii&^!a 
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tt. ^'>^;l/i'•J:3>:^-^ h^'f K (TaSiN) IKT- 
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Wb^^jtp 6 >5: 5 » 3 M 5 c: i: i: -r 5 
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immM 2 2] ( a ) *al|<*;»«®^il©M I S F E 

T±iz^imrsmmim^iffLX}^y h^nj^nmimw. 
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WML. Hul3mffiBJ^ffl«6iSM«c5LSADX-r2,xS. 
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©SSji*^T-$)oT. 
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>'^4'-->iJ^$nfeBui3^2js 

i:-r2.*j!Sfr««lllSS^B©S3t:&^o 
[l6^©Pi»B^^i&^] 
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[0 0 0 1] 

^CDS^Jitt^B^;:llb^ ^ItC^ dram (pynaaicRandom 
Access Memory) ^mt^^mtlf'^SVimmVX^^^ 

10 0 0 21 

^ -fe^l/tts -en^^S^t-S l ^©M I S F E T(Metal 
Insulator Semiconductor Field Effect Transistor) 

mm^MM^ tx-mfSL^ti^o 
[0 0 0 3] p«^'j-b;i'aiRffl©Mi sFETtt. mm 

^xm^^ti^o ^©MISFETH:, a«lr3©«tt 

m^fC2mB^^tl. 2-o©MI SFET©-:^©V — 

tt«^n2>o t:>>hmx BuBBMI SFET©±gPK:iB 
^^^^->^!i^ I31C<HUH3MI SFET©±a5tcE 
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®DRAM?feW^b■rv^S. ^©:&«t:fa«$tlfcPR 

mm iwmmm) i£P3fS«t:ADXb> c©TSPS@±t:: 

■r^®*B«*tfMb. p<^'J-b;v©«SWbic{^o*-\' 
/iv-^o^^m^^S (Cs ) J:o{cbTv^ 
So c©j;5tc> coB«iig*«•t-SJl*•J■fe;^^ci3v^ 
Ttt, 3|iS«^B3ttSgi:bT©»#««S^5t»-rS'i:> 

S±v :^-\'>'V>^'©fl|3iCMbTffl^©Drf*:^bASjg>^h 
[0 0 0 5] t^l^ifi. ^^r^^i^i'mm(DAif.ibiZ^-D 

xi>iS:^<Dmmit$tirz^mi^mm. ^^ic 2 5 e Mb i 

t (pt^tff h) ffl^WI^©DRAMC^3V^TIi^ 'iJ® 

j&Sifit (S«Sit«) ©«t«*^HIit-'fci)C:i:A5^^ 

[0 0 0 6] -ectN 1 9 9 64P1 1^ 1 0 B> JSffl't) 
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(Bai sr,-, Tio. ) m(oMmm.i*- mmm.m 
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2.. Ta, 0. {iit^«*AS2 oaa[i:ia<x S 

TOx BSTttJtBI«^#2 0 0~5 0 OSat§t?«) 

v^ 5>tiTV^ i. -> 'J n >i^<b)K> U rj >^{bMtcit«( b 
TJ^V^^fiftSr^iS-rSCiiiisg^JCft:?*. I^tc. ST 
0. BSTa:SIS^3bsiS<x iF»fiStiiD©?»«*^S*ti 

[0 0 0 7] STO. BST®J5E)Ktts ^^b'tSHH^.T* 

©^av^i>''J:3>^^bW*5J|5fiE^^^»*b<^^v^, ■^^f 
:^r-\'/'ii^^ffl©«11«*4CB;WK<bt4fcffin&Ru 01/ 

T'-'t^A) . pt (e^) . Ruo, {m<h)V7'-'^ 
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immifim^i'^'^ii'r^mm bA^b. ru. pt^ 

W,T©<t-5^FtgS*sfeS.cii:S:*^H^#5)J± 
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t) ) $rV>^*)®iit"5. 
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[0 0 10] c:®J:-5'5:BaJS©^bSlll®)SBtts ± 

u. TtmcDn^mm^^mtivxmm-r^m^. cv 

tfe. RuO, ®J:^lc^*)-?^'t)^^«J5£7t;^C®*7bs 
fe«)®x;i/— v/i/Sx ^®±gBSeE^lloSH^i^lK 

cf©^5!l#. >^;i/-*-;i/y^i^*J^fifeb:fe:«©fHas 

^tiit). 7'5</&^)5K1-i>^Bi:,Ef&b^ ^amfb*^ 

*©i^v^^{b5=-^j'>*5ji^j!E$tiSo c®id>&K^bg^<J' 
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[0 0 1 n m2(Dmmit. ±^mm^mm-r^*^m 

k ©31 ^ > iJ^smtfUHfi^lc tn* v^ i: tc * S o 
■7 >^ ^ b fc 3 > ffiflllK © K ^ •< Ji 5^ > «C a; »3 
® J: ^ K:±SB«ffi*Sil t T ;?i;i/-*-;i'*sji5J^^F n S 

fe?)V^(iii^S|g?i^H:. tr^y bi^i:|Hi-©iai^Btjfji5Si$ 

©i:. »l)SEiSltgEi^1-S7'^i^ffl©*CDi:2®fei± 

©;^;i/-:^^-;i/i|S$)5, UTtr-^ hi^ ISSEi^) 

Tlx— ;i/©ai$<t»3^<)S:?.o cnt);^;!/— ;i'&S'Jx 

^'SSff^V. ZO:>tz&>. ±SBmfii©afflT-3L5;5^>^ 

[0 0 1 21 ^^.t:, ±gpmffiS«3iL.-r^;i/-:4^-;i/ 
-r■2.*^^|s|■ (fci:x.«Ru, RuO, ) T-«fiSi^*xtV^2) 

i^:^HSI©SS?* (T'-yi'V^) xSCiDx 

;i'Tgp® ±^mfil*^^ -yf^v^^^nr;^ ^— ;i/if E 

mmttnifi^vr\<^^tz&). lEm^ig^MA^jfe^n-r. 
[0 0 13] m2<D?smiA. ±gpm^l^3«^«5s^ffll^ 
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^ t >; -b;i'*^i»*ia-rB#©iiffitt«ir-tt±gps;ffi 

flt&/^*<-ct>5;itn«> c©<fco&jassii)©»^*s 
:*:&v>. ^©iigSSEi^tt5U3i7-^^b5Wtett*5$> 

^St^;tttt'^$v^:l bv^. 

[00 14] C©cta^cBgM©^t*2>)SH(4. «^JSW 
©MJfS;*;?<T-$'fei^3i:{cfes. r^s?), 

10 ff<t-tia;^M^;^©^sc<tt):^rv>'v>^ittti)Si&fb 

[0 0 15] *^0^©gfi5<4. dp+/i->^±gi5fl;®i:± 
Siai^CS§i^^^^7yi:©P^©»31^i^tt4Sliv^. ^ 

tz. s^^A*s^D^cv^i^i3lf*;««^|5l8s«g*a«i-s 

C ^ id ^ ^ o 

[0 0 16] *^4S®ffe©iW{4s =^^/'^i'i$'± 

S d t lilfe So 

[0 0 17] *^B^©Bu§g?fc?>Wc^®fte©ge<jhff« 
[0 0 18] 

[SMS^gfefsfeto®^^] ^iiciJv^TPas^^ns 

*©i:iJt)T'feSo 

[0019] *iiB^®i}iaifr*atPij^^g(i, m 1 «^ 

■5^*5^^^, ^2«S«±^1S (TB) i:^2® 

s ffi* b * V Ngft s n 2. t ® T- & 

5. fe2)V>J±, m2BK:{±K^*s^^^^«:V^t.©T•fe 

S o 

[0 0 2 0] ::(D^^tji^mit-mmm^mmiizi.tiii£. 
mzm^mmtfi-^^ti^^^iy^. -^ttitziihrifmmii 

i|iaS<*:««lpIliSgM©(i^tt^|qI±-e*5, 
[0 0 2 1 ] «:4b\ mmmmtCtt^ib^^ >i?^tj::^^% 

^}Tmttziimmm^-^ts:itifix-^?>, gE^asw®^^ 

m\^^^> (TiN) ^^trfe«). (SCj^i^asWlcSEM 

i:^^i;*s^b^b. #m&iaS1-?>^{b5^^'> (Ti 
50 0) mii&^fi^. biPb, *l6B5T-{±> ^2St:{i® 
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^*^s^cv^*•. •^^•r•t)-e®SH:t)T*^t•fe5fc«)^ 
mit^'i'> (Tio) tiiM^^ti-r. i^m^uiimzm 

[0 0 2 2] )5:*J. *^B5®^^x gEig|gP«fi^ 2 «8i 
[0 0 2 3] *f6W®*«f*:*8fiIK^eH:. B 10 

isffi (TSi5«8i) . B2mm (±a5«ii) *;j:u^^a 

a»«:*i»ll]SS^gT'feD^ ^2S<lli^l« (T)i) i: 
[0 0 2 4] Cl®<t^^i:*#ft:*ailISS^gt3<fcti«. 

ii*l55itb^ x;i/-;^-;i/7'7yi:^2«ffih©SE^a 

[0 0 2 5] *#6W©*^^ISIlIfS^aH:^ ^ 

imn (TgpmM) . m2m.m (±s&mm) ts^xr^m. so 

^^n^y^±.o:>WM. iB2mwM') tm2m 

mt^mm^^mmm*). m2mmit^im irm) t 
m2m i±m) ht:^^. m2m&. mim^mm-r^ 

[0 0 2 6] z<Dj:idi3i^mf^mmm^mmiz^tii£. 

^2B©|i9®<btt*sjgv>fc*?), ifc. Wt^t^^m^i^a 40 
JS*'K'fb'l4t:^U<x feSVAttS-fbtt^B^CisttSS 

^2mi^-7v'^y^mm%Kii\y^^uv^y9m 

hUT^IIbs ||l)i©i>;'?^>^/fe^VN{±»^$:l»Jt 

[0 0 2 7] *^B^®*2ff$*«lllSS«©{±x ^ 

IS® (TgP««i) > «2S«i (±a5S«l) :fc<tVgS 50 
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zii*;««[5]SS^gT-fe?), ^2«1l{i^lS (TS) h 
^2Ji (±J1) i:S^^x m2Jia;. ^iB^^fiK-rs 

imi. t) *.ffijri3p®®v%tj!|s4-e«i^$nso 

[0 0 2 8] ci©J:a^d:i)^-#i*««[lSS^gi;«tti«. 

^2B^:ffi^^;^©^g,v^;l^J|s^*sfflv^f>^^sfe^^)s m2mm 

[0 0 2 9] *fex *^B^©i|5:«<*;^«[nlgS^g{i. ^ 

imfis (Tsum®) . m2m.m {±^mm) *5<tiF^s 

^S^5:*^x ^•v>'^'>^'±®iBi^ {^2«ESt) i:^2« 

3i«;^«iaiss«eT*fe!3x B2mmitmim (t») 

^2g (±e) ii^e^*'. ^2SffiCDrtg5JiS:»3ttx «1 

[0 0 3 0] ^(DXotj^^ma-mmmmmmz^tLii. 

» i:^ ljlW*4®«Jii9lT-^2m<S^ffiBEbfc^^© 

:^ififf3Simi]^^mx^ ^lJ■*^*4i:b•rfflv^s« 

mtS) *'ti:^.bx DRAM©';7W'\ys^j.!tts*s^<b-r 

[0 0 3 1 ] ^fz. ^mm^mif-mmm^^mit. m 
imm (Tasm®) . m2mm (±sfimm) ta^umm. 

f'^^^. ^■\'y1^-^±©E!^ (»2J1KI^) h^2m 

»{*:*«iHiE&sgT-$)Ds m2m.mi^mim (ts) 

^2Jg (±Ji) ilSr^^s ^2Ji«J|sf?&S:&<4K7^' 

>y f- > ^iDX b feS-^® iDXBrffl t is tt 5 7^ i: T 
«fei:®'&-r^Sttv |H]-ji>jA5^>y^{«t^TT-®^ lJl*^ 
!^4®^IDXifHtciJlt •& 7"— /^tS i:TSbi:®'5:f^-S<t ») 

[0 0 3 2] i-j&i^*,. ^ 2 «ii*j*4©;&*5^ 1 mes« 
3i!4<t !3 *)j^-i'5^>^ADxj4{csn*. zcotztb, mim 
iixum2mr-mmirzm2mm(Dimx.^iii. mimu 
nxB2mmi:mm\ytzm-^titm.i^xmti-c^^?>o 

[0 0 3 3] ^tz. ^^m(D^mf^mmmmmmit. m 
imm (Ta5«M) . m2mm {±^mm) ii^xf^m. 
mmm {^mmii.itztt.mmmi^m) t^^isi^^^^^i^ 
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iLi$.m^-^B^^tiXiii!). m 1 Jg©)K)PT Ui^ T 1 
> (d-2xTins) /2. (©^{t^^St&b. ?g2Ji 
®ISJPT2tt. T2>Tls (Z)|fef4=&?ifc^*)®T-$i 

eDP31SrtS\J-&-e^?)x T i n s 
[0 0 3 4] T^toT^v Tl> (d-2xTins) / 

BMu.mt'i.m'^^mtz.tm. ») t- 1 s ^ ^ta^v^ c i: A^jiF^ 

LV^o T2>T ICDlfef'^i?)^ ^2)i®]KJl*ll 

[0 0 3 5] *^ra®^»«:««iaBS^S{±> » 
(TgPSSi) . ^2S«| (±gi5m@) isiViFS 

S2g (±ji) tt:^?^. mimii^v^m2mm^o^m 

t9-® 1 lJt±®« i: & 5 J: -5 fcflj jajT* ^ S . 
[0 0 3 6] c®J;a{c^lS**JS:V^2)f®figS|JSr7^ 

{b;i/5^^'>A) *sjgJ5£$^n2.. c®J;5^fy-'f Yy-^)\y 
A$:WLfctt^T-^®*OXg$:jiS!)€)i:s ?5t?l'X?i^ 

«^ m<7)^^^m\v. *«i*;««[Hissss®#ss ?) 

®lRi±43 J;mt!Stt®iql±t:«r-^-eS So 

[0 0 3 7] ftij^ m^^mit-mmmj^mmizii\<^x. 

Ym. *fe«±x SRO (SrRuOi ) m^M^xs 

So Z<Dt^. ^Wimmmit. est (Bai Sr,.. 
TiO. ) Ms STO (SrTiO. ) S&tts ^ 
iti'>^)\^ (Ta. 0. ) Mtf Scri:*^^^^. 
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[0 0 3 8] ^fe, miBtt. ^{b^^^'VMiib. §g 
«i^iiliga:^ Wiit^>^)\^ (Ta, 0, ) lilii-rsc 
■e§So 

[0 0 3 9] Sfe. «2Jl{i. IVbi^. Vb^*)L<{i 
VIbiS^^*»635:5^S]^StH:^ne.®^fbM, '>U 
■y-W KIK*.U<ti^b^mi:-r5Ci:AS'r-Si). ^2» 
CJi. ^'V^Ty^xV (W) m. ^^^^ (Ti) Ms 

(Ta) Mv S^bi'></X7^> (WN) mih^ 
^> (TiN) m.i>:,^y^)\' (TaN) 

'J3>:^'f h^-f H (TiSiN) Ms ^>*^;^5^>^' 
'Jn>^'1' h^-f H (WSiN) Ms ^fclis ^>^;i' 

h^-f H (TaSiN) MSt^J^nT- # 5. 
cne.®^llKfeSC^H:^)B{b-^MJ±s mi»***4<t 
!)*)W®fbf4s lf3i-y^></tt{Cffitl,s Sti^i*®®V^*^ 
St-fe»3s (fci:t») c®J:34i: 

*J*4*^2»fc3gffi^i,Ci:lcj;»)s «iii3bfc 

[0 0 4 0] tfcs ^2m»C{is ^l*3J:yf^2BlC 
20 iD^Ts a^b5=■^»KfeSv^H:^^>i/«;zl>:^^ 
-f KIK^5^<J'>'fb-&ig!«K**5>&5SI3)g<fe^fiK-^^S. 

5o ^\f'^iy^imm:.\mmo^K)m\h-^mumfim 

v>t>iXs 7lc3S®t£tSctt<iF* b < «:v>o coj^'Jt^^bf^ 

<£ia<«i«fT-#So 

[0 0 4 1] ^imstis s^«Ms •eos'U-y- 
-f FK*) b < tt^^blKs ^fctts ^ne.©{b^tiMi:-r 
30 Sci:AST-^5. ^imffitJi, a^Ms 

j^s ;U7^-'i'Ai>-U+J-^ KMs Sfctts SRO (SrR 
uO. ) iK*0!l^-CtSo 

[0 0 4 2] St. iPi^m(D^mi^mmmmmwi±. m 

2m®i:|5)— Sl-a— *-'i'SS^**bs a— ^VHaiS 
(±s ^2m<Si:lB]-x@T-ff^fS,$nst.®-efei.. 112 

i&fflv^Tfaam^tife^ 2 ss&siiatfflv^ s ci i: 

mSI) F^&±»aBJ^&ffiOSCi:'&:<S^-r-^5o zti 
{cj;t)s ±®ffii^'^®;^;^-3^-;^»*lg^«b•r^ i^-f 

40 7 •> h O a fiJS^li b, i|^3li*:««!51ESSgO«||«f<b 

[0 0 4 3] sfcs ^m)^m^m{^mm^m.m.(^^it 

ismiit. *3!¥«;««®iH®M I S F E t±K:^ l SPS 
*fei^M&/rb-rtr>y hi^joilF^lBE^SrffiiSEbs M 
2JlF^i|fe^JK43J;z;«ll8i»^JgEffl*fe^]^S:ffJJERbs mmw^ 
fiEfflJ^igiMl-JLSrinx-rsxg. ?L®rtS|5$rSK)jitJ^ 
JS^t»:^)5<b-^$^6lbbt^s 

fctt^ia<b^ii)MSff^^1-Szi:lcJ;t)s t£tt*&(it^ 

50 ttffligisfiiSffjjES-rsxs, ^iss^aa?iisis<4 
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>i' ^ > ^-r « ;i 1 1 J: ?) ^ 2 jKiEiK-r s X 

[0 0 4 4] ^2«aiSai>;;5^>^f SXglC*5 10 

[004 51 ctie>iii#i*^ai«iiiK^e©i!i3S*^cj: 

[0 0 4 6] 

^i&z^L, ^com'}Mvcowimiiime&-r^.. 20 

[004 7] (SIJS®Jf$ffi 1 ) ^ 1 ~0 1 9 tt. *^B^ 
©— iUfifiDffJJif R AM (Dynamic Random Acces 

s Memory) ®Sji;?ffi^X?i/IIC^Lfe»f®ST^So 

[0 048] ^r. mi iz^^-TJ:. o ^mii-mR (W 

T*^cS^f^i;l'^^) 1 ±IC^* U -lr;i/©MJRM I S F E 
TQs. J^ja|5IK®n^-t';|^;i'SMI SFETQniSJ: 
Utp5^i'^;i'SMI SFETQp§:J^fi£b^ ^?>t, C 30 
ne>MISFETQs, Qn, Q p±t:: tfs/ h^B L43 

2:xfmimwMz o~3 asffj^f s. 

[ 0 0 4 9 ] S« 1 K:tt«?^gS« 2 *5}f^J6iE$tl. ^ ^ 

>mim 6 SJfJfiE L fe i: ;t K U r> >^{bM 7 * 
|g^^K«}2{^a*«)jitf. cn*fci:il«CMP (Chem 
ical Mechanical Polishing) i OSJF® UT^?^ 

^:U-b;i/rU'f©*t61fc:pS'i'i;i/3*JJ;tfnS'i7x 40 

J;tFn^'i7i;v4$:?^fi£-rS. ij!^8 0 0*C©«t 

^{bt- pS'i' 3 nSi^ 4 ®-€n^ti©a 

[0050]MISFETQs, Qn, QpttiilT©<t 

Stfais b'-T'^nfe^HSffii' 'J n >m^fc tit tf C V D 

'j3>^{bKS:««-ri.. ±i3W)K©J«i:t3)Sffii:WNJ^ 50 
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m-^o ci©s{bi^'j3>iig^y-b«ffi/^:5'->»3>'^ 

^-->'tr\^fz'^, ^ib->'j3>^iS:-=?;^^>CbTijiB 

WNm*5J;VWJiA»5>&S<»'-h«ffi9i)SJgfig$tT, 

2.0 $e>{c, cn?>©y-hS@9©±a5(C5^'Jn>^ 
^bM*'J:t;fSfbi>-';n>MiPe.*2.:^r> -yr^g^Ml 0 

[0 0 5 1]}^?t3, '^-hmi3|9©ffSffi!l®p^"j7i;V3 

;i'4HpM^*ifiti (tJ^-^^) ^^'3i->*it.aa^-t5 3i: 
ffi 1 ±lC^{bi' U n »R 1 3 bfc:a> ^ ^ U 

T•av^. i^a[HiES«j^®^^bi' >; 3 >m i 3 -^mismz 

n* ^^iSti*:^:^ 1 4 FU-f » ^B^U 

L D D (Lightly Doped Drain) IfM© V— K U -I" > 
<£«ix.fcn^-V';*.;i/SM I S F E T Q n:}3 J; t5p5^-V^ 
;PSMI SFETQp*5JKJ5£$tlS. 
[0 0 5 2] ifcC. '5»'-hSai9 0±g|5tc$^';r]>K<b 
Ml 6 (fcfc^tfTEOSKjbK) S««L. in^C 

MPs-^webT^©«ffl?&¥afb-r5o -eo^^ 7:^- 

lx-f©i^>j3>^'fb)Kl BSK^-fai'^^V^b^ 

Z3 >mim 1 6 (OTmom^i^ >; 3 >jk 1 3 ^ 

^hjJ^-;H8. 1 9Sr?fM-rSo ±ta3>^i' h^- 

;H8v 1 9&jibTp«* ';-fe;i'TW-f ©pS'i'iyi/S 

(n- 1 1) tnS^Sfii^ (';>*fettb 

m ©-f ::t>^fl-.t.a5^s n* 7 (V- 

•fe V t n ^ ^ ;i'ST-ffiJ5)(i $ i. ^ ^ U -fe 

fflMI SFETQsASJ^J5g$nS. ^0«. nV^'i^h 

lQ(D^^{Z^f^t^ifiY-r^ntzfS'm^ 

•>'J3>M^ato•ii^T•r7^5^2 o^jf^-rso ^^i^ 

rj >^fbJK 1 6 ®±gi5t: tztX^^CVD mr- V 3 >m 
{bM2 1 $r««Lfc^, 7;«-hi'i;;^ (El^>-y-r) 
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n >wtitm 2 1 iixv^(orm<D> n >mim i e s 

5f;-;i/2 2. 23. 24. 2 5 SJBfig-TS. *<D^. 3 

V^^' h*:-;V2 2. 2 3. 2 5 CDjSgpt-> U KM 

2 6^m^L. a>^S'^5' N^— ;i/2 2. 2 3. 2 4. 2 
5©rtgPC7-7</2 7S:ff^l^-ri>. v^UtJ-'T FM2 6® 
JBjEKHtTi mi: TiNMi:&«ISIb&«lc»tR 1**^6 10 
5 0*CT-ia,fflai-SCi:t<to-C. r^y2 7®ffM(i 

cnSCMP^T-WSU. nV-J'i' h*— ;i/2 2. 2 
3. 2 4. 2 5©rtS!CD*«*iCS-rc:i:K:<toTff-5. 
t0 0 5 3]ifttl. y^:'J-b;i/7'l/-r®i''Jn>S{bM 

';n>K{hM2 l©±a5tl^ljgg®ffii^3 0~3 3S 

m^-t?>o tr-^ hi^BL*5i:Ut|glJlg©iai^3 0~3 
3{i. ««i^«S'>-';3>K'fbiK2 i©±lfp{c;^/t.y^>;> 

[0 0 5 4] tf-;* M^BLi5J:l>-»l®@®Ei^ 

3 0~3 3©±a5CS/''Jn>^^bM3 4 5fe}Bfigt- S, C 
© >J 3 V^fbH 3 4 tt. h5I3-> U n >®{bM 1 6 i: |bI 
a®^r£T-m-r 5, ^®^. •> U n >g?{b^ 3 4 fc^ 

5j^— ;i/3 8S:}fM-r5, /f:-;i/3 8®JfJfig 

tt. 0 3 VKftK 3 4 ®±gpt: C V D^T-^'i^ae' U 

-ivj^^-l^-Sf^jEgb. c:®f--Y h'-^^r— ;^;^'^-1^• 
[ 0 0 5 5 ] ifefc:. ;i/ 3 8 ortSPC y 7 ^ 3 
9$rJKj5E-r'So r^^/sgji. x;i'-3}^-;i/3 sct^as 
S^tri' U 3 >^{b)K 3 4 ®±eB(c n^^Sfiife ( » 

-^-;i/3 8®rt?»®*^t:S-rc:i:t j;-cTff^J5£f So 
JfeXgfS£B^1-?.A'JTM4 0 Sm-rSfc4it)tC. ccv 

>^<biK3 4a®J;»)*)ia<. ^^&t)*.;^;^-;^-;^3 

8 ®±gi5CE?35*s?&m^nS i -5 tr-r 5o 
[0 0 5 61 EI2tC5^1-<tot. 75-^3 9±{C 
nUT)K4 OSJ^j^b. $e.C2^Uni/Kfb«3 4±t 
5^ >; 3 >S^blK 4 1 J:lf n >K{bK4 2 

to 0 5 7] m«JtK4 0©«-*4B:. 50 
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(W) . i'>if7.7->i-^ h^'T K (WN) . 
y-i-^ Y (T iN) . h^'T Y (T 

aN) . '^9>T)\^X=.^h,-r^ Y (TiAl 

N) . ^<{'>->>;3>±^ h'^-r K (T i S iN) . ^ 
>^;i/£^'j3>:^-'r H (TaS iN) . ^>^^;3i 

Tr>i^^)ny±^ Y=7^ Y (WSiN) . 

Ut^-'T K (RuS i) . <$'>^7X7^>;J^^'r K (W 
B) . ^^J'>^^-r K (TiB) . ^>^X7^>*->'\' 
h (WC) . ^i5'>A-/W h (TiC) mi^m^^-X: 

§So c:*xe.ffl«j|st^fflv>&yt«jT)ig4 ott. 

■t^^^'ni^■^>mm.m.<^m.\t^m:£.m.1^ii\^x. s^® 

[0 0 5 8] M'J7'M4 0H:. fci:i«7'^^3 9i3J; 
Ut'>U3>^{b)K3 4®aiSlz/N'U7'M4 0®if^^|s^T-fe 

scMPai;iJ:DWSb. r^^^3 9±oiH]giJ (x;u- 

:*s-;i/3 8®±gP) {C®3!(^-'^»;Tlffi4 OSr^^CiltJ: 

[0 0 59] U 3 >S{bM4 1 iii^ 'J 3 >^'(bM4 2 
tt. fei:^«CVD&{cj;»)BJEST-tSc ix-Uny^fb 

M4 nt.mzmmt^T^mm<Dim.»i^m.-^'m-r^ 

titbizW^m.-r^. s^';3>^fb]K4 1 ®MJP(ifei:;ttS 
lOOnmt-rs, 5"j3>^<bM4 2H:»{C8a 
l§■rsTS5«ffiffl)KfiE^::ffl^^-5. 3>^^bl!i4 2® 

TBS TM?£ffli,^T u n ymtimm.(Dm.^m.mm. 

4nm{ct-5^i:^HU^i:-m«. >";3>^fb]K4 2 
®ajp{i7 0 0 nmitJ&S. cixlc J: »)Ta5«fii®=^r-v 
^^S^^fcbT$#-rsgB^©S^H:7 0 0 nmi;3&:>). 
=^-v-'^>'^®§«fiti: bT4 0 f F^fit^T^So 
[0 0 6 0] ifelc. g|3tCg^^J;oC. J^';3>^fbK 
4 2*3J;VS^'J 3>^^bK4 1 K:?L4 3 ?£ff$jgK-rSo a 
4 3©JiJfi£ta;. *-r. S^Un>K{bM4 2±{C>';i-h 
l/i^^^MR (0^-a-t*) SflgfiEbT^nSr/t^'-jrv^ 
o *SIJ6I® JBffiT- tt. i' U 3 >^^bM 3 4 ® t 
CMPffi^c<tS^3^»ASffl^^e>^^•r^^Sfc^6. $^'J3>K 
<bM3 4®^atSASiS<. c:®t«)v'';n>M{bM4 2 

<bM4 2±{c:j|$fi£$nS7* M/i^;:^ hM'NCgjfe^Jlt 

Cl©7;*- b Ui^X ^M©>'^^-->^^^C:feV^T^±^N:^^C 
^»^AS<fcV^. 7;*-M^J^:;^MKa:. fcfc^JiO. 1 3/im 

©langTvt^— ->>/?n5« i»j{c. z.<Dy7i^vvi> 
7. MKSvxi'i:b-ri''J3>KftK4 2 43ilFv->j3 
>ie<b)K4 1 t:3is;^>i^<feSEb. ?L4 3 &JKjE£-rs. 
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4 1 'J 3 >KYbM4 2 i:Jt«lxT+^c»i>IKJP-c 

T *) TSfeT- 3 bM 3 4 Asjgpj {c Jc: 5^ > y 

$ni)Ci:AS35:VNo ^Lcotzt^, S»*tB'5:lflPg®?L4 3 & 

[0 0 6 1] *tr. ^4{3^-rJ:o{c:, ?L4 3^S©3i 
trJ;^lc;i/5^-'>Ai§4 4*^j6E-r5. ;1'7^-'>aM4 
4CDM^Ht. &i:^«l 0 0nm~2 0 Onini:-rs. 
Sfe. ;i/7"-'i7A)K4 4®J^$iEj5c^ZiiCVDffi$fflV^S„ 
V— ;^ (lg*4) :^x{±. Ru (BtCp), 

/THFSrO. 5 s c cm. Oi 5 5 0 s c c mi:-^-^, 20 
fc:eu Bt CpH:7'5^;i'^'i7u-<>^a (C, H 
. (C, H, ) -) TfeSo THFIiT^h^t 

> (c, H,,o) r-&*). mmii\^x<m-t^o 

[0 0 6 2] :i<D^oiZ. ^l/^^— ■j7AM4 4SCVDS 

?L4 3-N®afe3i5!i^*5^*F{::-T?t?>. ccT-{±. 
;i/7^-'i;Ai^4 4$:«?iJ^bTVNS*s. AtCft^ 

eCp) Pt (Me), to, h^fflv^SCi:*^^^ 30 
5o feeu. MettX^;i/» (CH, -) T•$.t)^ Me 
Cp{i^^;i/i^^n'^>^J'* (C, H, (CH, ) -) 

[0 0 6 31 JfeiSs ;t/7^— '^7AM4 4©CVD^{CJ:S 
2 5 nm~ 10 0 nmg*©IKJ»®;i/7^ 

7^-'>A|^4 4®fl$J6gA5^©{C«;2,. 
[0 0 6 4]»:{c. 05{c^rJ;at3. i>>J:3>K^bM 
4 2±®;1/7^^'>AM4 4Sai>;;5=->'^y^ft(Cct»)IS^* 40 

7L4 3rttI©.tff^^;i'^^'i7AM4 4*.SbT. Tasi; 
m4-5>mfie-*:;^ jis/?^>'t'y^'at:f^^TCMPi£^ 

[0 0 6 5] Tg|5S«|4 5®JBfig«. ;i/5^:^'i7A 

tfttio ititcj; t)TgB««i4 5 (;i/7^:::i'>A) ©jiS:*; 

[0 0 6 6] meicm-r^oiz. 5^'j3>i8fbK 

4 2<&|^3feb-C. TSiB«® 4 5 ©fiBHj&BHdd;^ 'J 
:3>'®^bM4 2©l85£(c:Ji. fctitf -i?!-:; hi«>5^> 50 
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^^&SfflV^i,. CI©i:g^ i^^}Zl>m^hm4 
><5^X l>»yni:bT«fiB-rS. 

[0 0 6 7] E7{C^-ri5{Cs BSTIii4 6$r 

ff^.-4-_5. BSTiK4 6{i. DRAMC^^/li^^'i^i^ 
MfcbTflSfg-rs. BSTM4 6©IKiP{±fci:^K2 0 
~3 0nini;U C V D J; >) ^i^fiE-T 5 . T 
X5^;tftt^®BST|^4 6T'(±. K^^RSA^f-V^fcto, 

ssttx tzt^tmrnm^m^^. 5 o o*c~7 o o-ccis 

S»5H©lfe(*T*ff^. ^c:T-B:^fSSH^Srfi«l5^bfe 

mmizm^nrs m<hmm (no. n, o) . 

ttx TgiJSei4 5t:;^7^='>A&ffiV^5fe«). BSTJK 
4 6 ©JiJ^i:^©^®®fbi![Ul«C <t D TSBSffi 4 5 i: B 
STJK4 6©|^H{CSlmA5ffJJ5K^nSCi;AS55;v^c T 
tiit>%. BSTM4 6©i|l«{CJi^«^fe{iK^^#tf 

:^^::^A^jl3i^i:bTffll^^>^l^ ®^bj^!ls^3^^l^•ra: 

B S TM4 6 $:^jSbT«tt>fc^lRASTgBS®4 5 i:® 
TSEBm@4 5i:BST)K4 6i:®#H{-;i/7^-'i' 

^ft;;b5^-"i;AH:aji!mtt!^RT* ti. ^Ybfsoff^jEKtc J; 
^)^S*ei^M®IIS!))K»A5p<*Sc:i:*s5&:v^o Ittc. 
BSTM4 6®gim*ASi^VNfc4{), (g^S*©i^^Mi)S 

[0 0 6 8] mz. msiZTTs-n.'Diz. mimr-h^jv 

mmt^.-s^ y^T^^ym^ (^.2.b) ..4 8 y t^i^pB. a. 
M^-vyii^^ tSBS8i«-««.-*-5„ ;i'^^'>Afli4 7 
H>Jl3bfc;i/-7^-'i'A|K4 4 i:iHi«tC VD&tcj^ 5 
^esE-rSo '&:4b\ ^lg(cl±H5IBbfei:|5]a^e^MSr 
fflv^T*ac>o CVD^SSffl^^s^:i:^cJ;^). mmztVi 
x$nfcTg|5Sei4 5ia*^ifC«i«)iitrcii:*ST"# 

So 

[0 0 6 9] HuiBbfeCVDffiT-tts V—7<ii7.t\.X 
WM. (O, ) *fflV^T^^•Sfc«>x )\/'7-—'Oh, (SfcJiS 
^) M4 7rtC^^As^«$n5. C:®J:-5*i:^JaF«3© 

^Sr^J^-rs^StC^iSfb^!^ (fcii^iSK'fb^^' 

*^b*^lffi®ff5^T-tt. «CiJB^-rS<tdtC^2g4SJ^ 

[0 0 7 0] ;i/7^c^'>AM4 7a:. T^fPSII4 5 

4 3rttC{i-rT-{CBSTM4 6*SBj5R$n-rv>SfcK). 

TgBS114 5F^®::^-<-;^d (*:i:^{fO. 1 3/zm) *^ 
e>BSTm4 6©MffTins (fet 3 0 nm) © 
2fg*?|V>fcfil (fei:^«0. 0 7>um) ©i|i^ (fei:iL 

{S3 5nm) W.±©MP*sS^^n.5o •tti.lD^. 

r:"i7A)K4 7®mJ¥T Tl> (d-2xTin 
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s) / 2. ©Hm*^?SS^ni.. c©J;-5'5:)KJPW±® 
;W5^;^^7A1K4 T^JKfig-rilKx ;U7^='>AIK4 TCi 
t)?L4 3 4a4^)JitfCi:ASqItli:'5:^)^ *fc:ittra-rsS6 

[0 0 7 1] !fe4b\ ;i/7=--'>AlK4 TOCVDSstcJ;* 

mit. cvDffiict3{t?)i'-KiKi:b-cMiit-5, 

[0 0 7 2] ifetc. S9ir5^-rJ:^(r, ^2ST-fe?)^ 
>^;^5^>M4 S^ff^fiSi-rSo ^>^Xx>M4 8a:, 
mii3bfc;»/7^:^'>AI^4 7 (Sgl)i) i: i:*){3«K:Sira 
•r5DRAM^-t'>''^S^^'®±gP«®4 Q^eifiK^So 

[0 0 7 3] ^'>yX5^>lK4 8{i^ X>'^>;/^&ic<t 5 
J^JSa^Fti*. miiBU&i:43t)x ;i'7^-'i7Am4 7 T-TSP 

sg4 5ra®iHigi5*sa«)ii*ixT-e®*ta»««S¥afc: 

i±Ji«!)Ji^^t4^c®nfeCVD&$:fflv^€,'i^SAs^c^^„ (g 
(c C VDffilc J: ») >y;;^7^>MS:li«1-i>i®^l3H:x 

Ji^^T-lis m^f3©jl^)BST)K4 6A^fflv^e>^^T^3^)^ 
;V7^:^'>AM4 7^ilUT2)c^*5BST)K4 6{c: 

i^-rs'oitgttASfeSo BSTM4 ectt^^tf^tnx 

{RC7lc3fl*sB S T1K4 6 {::Mbfc®^C{±7jc«{c i t) )K 

S. tt-sT. ^«^PilIsia«®BSTM4 6AS}fjfig$n 

»*fflV^S*l^®fl5^{±s BST)K4 6®<ttt (fei: 

[0 0 7 4] ^><r;?;7^>M4 8®)KPT2H:. 

;V7^r:."!>AIK4 7©]KJPT 1 J:!3t):^§<}KfiKf S. - 
©iot^T 2>T 1 ^ ±35^114 9^ 

'5:a^e^©3^-e±ee«8B4 9S:«lJ5K-r5»^. 'iJS&ffi 
t/ttt S T-ffitn; S: iSi^-r S Jits S ©MiP 4 'il'S i: -r S - 
i:5H!itit3-rh.«s ±g|5S®4 9±l*;©;^M':^A5;^t 
— ^>^^;^7^>tta^lS©<t^«c:^t«i::^ 

:^-\'yii';5'®'l4tl{ST. iKftcBST)K4 e^v©;^ Mx;^ 
{c<k5 'J-^S«iiE©Ji*P^*^^^1"S. b*>U *SJE 
©ffJ^T-ttx TJi OVt"— •i'A]K4 7) i:±)i 
>15^»«4 8) i:t:;9-tfC±gBmffi4 9*«fiK-rsfc 
to, (±g|5«fii4 9±*t;©)K;p) Srfii^Uo 

[0 0 7 5] ^></::^5^»K4 8^}fM-rsci: 
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U> ^'>i5''y^7=->©}aiA,$tt 1 0>uQ cmi:ev>o Cl© 

±gpmii4 9 Sri^fS-rsJS^i t) 4>*^©?K^©±a5 
m«i4 9-ett^©^i*;©ffiin;ffl*<gM-r-#So l***. 

Bul3©3i!3. <5'>y:^7^»K4 8©l^4)P<ffMT-& 
±^IIS4 9©jglni^&^^{c:(gMT-§S. fei: 
^{S;i/7^-'>AM4 7©MJP&5 Onmfcb. ^>y^ 
7^>lli©M»* 1 0 Onmi:bfc«^trH:, S^-hffila 
10 (±1 Q/ni:55:S. (glc. 0 nm®;i/7^-'> 

/'□i:5&:SCi:i:lt«tbT^&®{'±SP^fiB4 9®ffitn;fit 

[0 0 7 6] ^>yx7^»K4 stctt. mm.^\z 

>) i:®K^bMA5^ffl^3ffM^tl'5:V^o ^©id'Ec^fb 

20 KT-fc!) . (SC7'^yi:^>i^;^7^>JK4 8 (±gpmffi 
4 9) i:©Hl3}i5^$nfe®-&fc:ttmMe*]8Ei^©Pfl«B 
a. fe:5V^{i#iiTa©MHi:!fe?)A*^ *:*S£©?i^^-r- 

mmmm^ *lSl±bTDRA M ® ft$it4i5 <t t^tttg S: 1« 
<«I^T*§So ttts. C1^T% ^>i^;:^7^>M4 8tli 
KfgA5^Ke«Jlc^$n'&V''i:«3Kbfc*^ ButB©<ta'&: 

^,©T•{i'5;v^o t-^cl^Tfe^ ®^A5^$nTV^T*)^©fi 
30 A5^t)toT'J>5&:<x «3lPflS<^^ff^S£bT*) h>^U> 

^^n^iiiiSrRa* b'fev^aJK©ffiJ?t:•}e^$^^5 (cf ^ 

^cv^ss©^*©SA^i^F^$^^5o fcii^ar^^/fl^ 

J5S;HU©IS!ff§T-^'></;^7^>flI4 8«[aCft»bfc:^M^ 
HSltf®^SRfeSV^tt2k^^^t?fei>o ;5'>i^:^ 
7^>|R4 8®ffJJ5e (::^/'t>y^) ^t^U^e^JtSA^tl 
^X/t>v^#H^4'©^^T'ife5 = 
[0 0 7 7] ^5'>^?'>^7^>JI4 8B:. ±g3bfcit^§g[Wi1. 
C*)^ ^l®ffeS;i/7^='!7AIK4 7 J:»)t)>>';n>lS 
40 ■fblK©^ «y ^ ^^'^f^tcisJt i> > </51S*5igV^^^ 

i:> ^©itss^w-rsAs, ci©j^B:»®xs-epfai-r 

[0 0 7 8] SI 0tc^-rJ:3lc. ^5'>^7L7=-> 

M4 8±^c:El^U^ev^7;^- fbi^:^ hM^fcff$j5$,bv 
S:v>^^^i:bT^'>^;^7">K4 8^ ;i/7^-'^7Ai^4 7 
j3itfBST)K4 6*3^-:/^><5^-rSo Z.tllZXl!)f> 

IJi) A-?>^.S±gCSfii4 9i:. B S Tm4 6 A^ej'S:?. 
50 dr^/'ti.^i^j^MS OhSrJ&JSS-rs. c©i:§lB] 
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> y * § ^ C ^ i i: AS T- ^ S , 
[0 0 7 9] 3B:4b\ H5f3:»^'J'^>i^t*l%T^ 7*hV 

>>\-Kvy^e'i:bt«ll8$-a-SCi:*5f&, :t5'^>^5^ 
[0 0 8 0] Biji3:'^>;;5^>yS^:514^>;'5^>4^ 
ai«>^>y*SEbfciyi-&HH:. ^11 (a) Iz^^t^o 

tiix.^^^>^mmi3^m-0SL^ti^o mii {&) . (b) 

y >y>^7">M4 8-e©m®]K©»r®tt{5SSiltiPX 

^rii.ifis ;i'7"-'i7AM4 7©^>^5^>ytlfffl{3(i7"— 

^ifi'i' >y>^7^>^OJi>>^>^^i;ltitbTfflltt?* 
Sii[K:ioxbliv^iaxSlt14SWrsA»?>-C-fcS. 

ifi$>?>o :i©J:d'5cSJE5^J5K«i^©«©J5fc?txg^T? 
SijaiU a{C«;5oItBtt*s$)So ^^Tn 011 (b) 
iz^-TJiol'. ^>i^:^y'>m4 8. ;i/7^^'i7AM4 7 
i>J:tFBSTlK4 6 ?£^fi)l^Ji'y5^>y^n€><td^t^ 

'i'AM4 7^8!lg©S^t;^J5K!fel (■9-1' K^-f ©ffjfig 
^m±LX. *ffl^^^l56Jtbs 4^ai(*;*«lil^^S® 
^g* i5:fcimt«S®[qI±&0^xS. niA^L^y 
'f->^<DM&i±. 7^— >'^ffl®±JSP l*»?>T*fflK:T^ 
bfeS^®SP 2A^e,7^-/tffi®TSs5P 3$T-®SggSX 
AS. S'JxiDXTj-ife (fei:^«0. 1 3Am) ®2^®Hil 
±®fl (fci:^«6 5nmJ.>l±) ^fSC i:Ast?t 
[00 8 11 121 2K:^-rJ;^C. ±SPme4 9 

®>'1^— r:>yi:|5]Bt{CD— *;H2J^5 1®/^^— — > 
^5^^^f^^i:AST•^ So ■T'&t)*.. ±a5Sg4 9<i. 

SSSe-rSffiii^i: b-rD-*;i/iE*S5 1 ^B^X-^^o 
X3-i3;vWM5 lit. ±aJm«i4 9 i:[Bltt{c:;i'5^-'i7A 
M4 7 j3J:l5^5'></X7^>M4 8A»e>'&:5. *^®fl$ 

^$'>y>^7^>BK4 8*l9:»tTV^?.fcto> 
-iwEiUS i®i£tt^{gM^Sci:As-etSo n- 
*;Hai^5 1(i. 'Jv^y hSffl±a5m«K4 9P^^S 
i^f ?>Ei^i:bTffJf£-ri.fcK). ::^;v-J^->'US^b-C 
±gK:5lt±Jf, ^2)8ffil^&:frbT±«l5Sffi4 9ia& 
mi^thS^ifiti^^o c:®fe«);^;u— ;^-;i/?:JfJJ5£-rs 
fc«)®®«*'£^5fc-a-rx ;g««'fbS:EI5i:i:'fe{-x 19; 
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4 9Bg*gEigg-rSE«lS055^bfc*». ISI2|5IE&««©D 

[0 0 8 2] m 1 3tC^t-J:-5twx ±gP«114 9 
^ n >^{bm 5 2 SrJBisK^ So U :3 ^mitm 

5 20:, fci:il«TEOS®fbM®it«i:CMP?*tJ: 

[0 0 8 3] ^iz. m 1 4 {c^xt- J: a tc. >; 3 >^{b 

i^y^MiiSSH:, ^2SSj^i:±SIJ««i4 9i:*«e^-r 
10 zy^V. i3«tyf. »2)lEi^i:» lSB^i^i:*gEM-r 
5. CCT-tt, fei:^«^2)ii£i^i:±gBmffi4 9 

i)i@Ei^3 it^m^t?>y^^i>zMFt:^-r^mnt:5 5 

ttZo iaP54, 5 5**-r5 7 3l- M-i^X hM5 3 
Sv;^i^hbT->U3>K{bM5 2$:Ji'>5^>yi-Jx 
{J. -^^oai^/^^^yxgwj^ftffwns 4t:-DV%t:B:^ 

<y3^>y?LAS±gpa:114 9®«® (^^ ><r;:^5^>M4 8 
m.m) (C^U PaP5 5{COVNT«±::ii<>f^>i'?LAS*f£ 

20 mjBEiias isfflc^btcv^tt^EASife-rso c®^iS 

TB:, ;i/®BflPx|i{i^Tb'5;v>A»e>, 
MIPS 4{r-ol^Tli:t->'^•— :ii'V^>yt^^i:^e?>o C 
®^x <J'>y;^7">m4 8tt. ai«;/5=->^^:^ h^^/^iib 

T«itfe-rs. -Tfefc-fe, »2e-r-feSi5'>-5':^7^>M4 

8(imi)lT-fe2.;U7"-'i'AlK4 7 J;f)*>i^';3>^fb 
^^)5:V^±gp«ffi4 9®e]5ET-B:. HuiBbt3i«v5=->i/i^ 
y 3 >^<bM©:i^^5'f'>-J^#ffla(^*5t''T^f 

iiJtt**b'5:vA'e>, -'i/7^-<>A|K&®abTx;i/— * 

—)]yifim^$fi^ztttji:^^ :itiizM\^x^mm(Dm- 
mx'iiii^>^^y^>m'i8mi-m^tix^^^tztb. ±a5 
Sffi4 9 4«:abT;^;i'— 5^— ;i/Asji$fiK^*x5^ fctt^c 

®lgMaa^+^{-:^^<«^-i:*s-f#, ±gl5«fii4 
9 i: i;®jt«g{i«tt^ii5«)S c i:AST- § 2.0 
[0 0 8 41 ^cP>Jc:cE';'^>y^«i^U ^1 5{Cj5^-r 
40 J: -5^3, x;i/-/n-;U5 6, 5 7 Sr^SE-T-S. 

[0 0 8 5] Ell eiC^^ctai-s ht-i^;^ 

Dtfoo c®T'Vi^>^^T-H:> ;i'5 6 , 5 7 

®lSg|5t>Klbtt»HataS^jxSA^ :*:|IJE®Jf^^T-{± 
^></X7^>IK4 8ASJfJfiSi$nTi5t)> C®^'>i5^X7^ 
>Ii4 8As|!flbB5±Mi:bT«ltgTSfe«)x ;i/7^-'i;A 
)K4 7ASfi^1-•5^i:As&t^<> ■T'&^s*., ;i/7^:z.t7A^ 
e3feK**i|sH±®<b<4#ia^lcj:t)»^-rsAs. (Sfcx;i/ 
50 ;i/5 6tf±aPSffi4 OSSjiUT^fiK^nS®^ 
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10 0 8 6] ^^e*tt^eK:43v^t:t±s ;^;i'-5n-;i' 

5 6©J^ge^c^5v^T;l/7'-'^7A)K*smt^i$n5fc«)^ t 
>v > ^^ffl^i:: J: t) "t? A^iSA^f n 

2>«!l«*^Ji^^!£^nsci:^))fev^, z<Dtzib. ±gpm8s4 

[0 0 8 7] ^fetc, mi 7lZ7ri-r^oiz, x;v-7t^-ju 
5 6,5 7 ©f^SB^^tri^ 'J =i >mim5 2±lZJ'^ 'J T 
MT-*i)S<bf^^>1^5 843J:tf<S'>^^;^7^>M5 9 
Ji»i-r%. ^{b^^'VlRS 8i3J;V^'>y;^7^>Bi5 9 

8(±:^;U-*:-;U5 6, 5 7©F«3^(Ct&^ J:^CJf$J5g 

[0 0 8 8] ^\z^ mi 8^c^^•r<t■5^-^ 

fls^'^ >SR5 8 *5 J:Uf^5' >^^:^7^>K5 9 SlS^^-r 5o 

i>i)S. <5'>^^;^7^>K4 8tcj±iK^As|IHWi;^*n'& 
VNfc», r^ys 0 i:©lf-lSK:«Sl9«)gEi^SI®*-r5<t 

[0 0 8 9] ^1 9{c^-rj:5c^ r^^^e ojc 

>^{b]K5 2±l3ff^fiE$nfci^'J3>^{blK6 1 i;^© 
±H©e^U3>^<blK6 2©«6 3lCJfJfi&$n2.. ^6 

3 a: u 3 vn^blS 6 2 ± t nfe y7tvu-:>7.v 
mmm-^-T) ■k^T.^t.hX. 2ISPg©Ji';/^></{c 

y^nSA^i/ U n >S^bM*^J^•>3=•>^$^^^V^^^^|=© 
^ liaP^©^^ f 5^ > J: ») 'J 3 >^^bM 6 2 S: 31 ^; 

2 ©|gFg©3i <y > ^/-t^ i -> U n >^lb^ 6 1 Sr^i >y 
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2 ©iifijJ&Ji ^ > Kitt- ^ 5 , 
[0 0 9 0] ^6 3P3'v.©S2Ji©Bai^{i. ^y^)\,. 

[0 0 9 1] -?©^. iiR8«6iiiiK> m5mMmm±fsm 

[0 0 9 2] *^©}i^ffil3j:tt«. ±^mM4 9t:m 
10 lJiTfe'5;t/T^-'i/AM4 7i:^2)lTfeS^>^;^7^ 

>iS4 8T-«j6E-rs*:»; y^ye otcDmmism^^ 

M<-t?,zt1i^X-^^, tfz. ±SB«ei4 9©tSJn,^(l 
[0 0 9 3] (JIJE®Jf^!S2) 12 2 0-0 2 5{i. *^ 

Bmi^comm(Dmmx^^ d r AM®s®:^?i^xii)ii 

t6©»rfflSr^-r#^®&iiia5^5-0:D R AM©p{ ^ V -tJU 
20 [0 0 9 4] *5ISE©JfJ«©«Jt;5ffi{±. iyS©ffJ^ 1 

l;:i5^t5llI3^T•©xm^:|gI«T•fe^)^ ^c^mm-zsifSLm 

[0 0 9 5] IIJE©B^ 1 ©H 3 fC^-r <t 5 ?L 4 3 

^> u 3 >^{b]K4 2 izmm^. m2o c^x-r j:^ 

;i/7^ci>>A)K6 6S)l^)S-rSo ;i'7^-'>AM6 6Jis m. 

SS©ff^^ 1 © J: a lc?L 4 3 Sffi4i)jitf i d CBi^-r 5 © 
iiliffljSU 02 0©J:a{c?L4 3©(^MC«o 

30 liCVD?£©^^^tl©:&a$fflV^■rt)<fcV^o CVDSICJ; 

nfe?L4 3©(*lMtC:^-t:«)liff^fieT-gSo 
[0 0 9 6] 02 1 i^^)-3>mih 

M4 2«ffl©;i/5^^'i7i,^6 6<&l»*bx ?L4 3©rtM 
{;:©i^».;i/7^;i>i; AM6 6 ^r^bTT^asmfiie 7 Siff^fiKT 
J^'Jn>KfbM4 2^ffl©;i/7^:^'>AK6 6©IS3$^ 

Cl©^*xS(c:^bT> ?L4 3<£S«)iitti^Un>^fb 
(&;eb^-U3>»<bK4 2 t®:c-y5=->^atRib*s 
40 i:ixSc:i:^S-rs. fcii^KSOG (Spin On Glass 
) ^) ^JKfiKbTtm^. 

[0 0 9 7] Cl®<t-5tCJt:||JS©Jf$^©TgB«®6 7a: 

[0 0 9 8] ifclC, 022 ICg^x^J: 5 TgpmffiS 7 
©rtSffitii&d B S TM6 8 ;fe|IS(|©}i5^ 1 i:|B]»CB 

[0 0 9 9] m2ZlZ7r^-ri.o\Z^ BSTK6 8 

50 ±CC^l«-CfeS;U7^:i'J;AM6 9 ^ff^figt'S. -(Ut^- 
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>>AM6 9H:?L4 3ti-SIH]g|5&S«)3i^fJ:^Cfl5J5K■r 
mM(^Bm 1 ©i#^ J: ») *3IJS®JfJ«T'{ilf < *e i> , -T 

S6 7*}ejEKUT5fc«)s TSBS«i6 7 Ol/T^-e^AlK 
6 6) fflMff©2^^:/SJj-;i/7^-'i'AM6 9©Mj?*B 

[0 10 0] iJjC^ ^2 4ti^1-J;ol-^ ;i'7^-"i7AM 
JK7 0cDMJ¥y:^ ^l/T^-'^AMe 9®^i»)t>»<JB 
jiT-^So JfeiJ. <5'>^;^7^»K7 0®i*igPJiB;tjtt'J^^ 

[0 10 1] S.2 5(C5^-r«to{C, 7:*-MxS^;^ 

hJK4^^^i:UT^>^;^7^»K7 0^ )V9--<yAm. 
6 9i3J:r;^BSTM6 8$:^\yf^>^'1-S. cntcJ; 
i5'>^/;^5^>')K7 Oi3J;Wi/7^-'i'A|g[6 9i>»e>'& 

^>^;^7^>M7 ocommi^m-o^^y'-'t^-ume 9®m 

»As#V''fcis!)> ijDXi)SBIi35:;i/7^-"i7AJK6 9®^#As 

[0 10 2] $e>{c. ±s&mm7 1 -km-o^mMi 2 ^ 

Jf^JEiKI-So i^i»M7 2ttfci:^«TE0S^{bMfc 
^®*®{±fei:^aCMPi5lc:J:»)¥a{bf 5o **BE 
©JKJlT-tt. f^mm^Wmii^ 'J 3 >»<bM4 2 

©BUCD*6iglK7 2©S!M*5'^^V^o C®fc4{)CMPXg 

[0 10 3] ^©^©xsttiSiioje^i i:isiaiT-fes 

[0 10 4] ?fc|im©ff^®l-<fc*i.«. ±gpt:iip^*-r 

[0 10 5] Jil.±. *^B^#tcJ;-oT*t$nfc^^S:* 

Tfe VI® HT-ffl^ ^SoItfeT- ?> C i: ttV-' a * T- V^o 
[0 10 6] ±83*a6®ff$^ 1 . 2-r-(i, 

u 4 0 4 ^ 3 9 ®±gccB^ ufe^c 2^ 3 > 

^<blK4 1 HsiiVi^' U 3 >®{bll4 2 SrffJfiK-rs^SBi 
B^LfeAs^ 02 643J:V02 7t^^■rJ;■5^:^ ?L4 3® 

■C*.Av>o ■r«:fc*>s ^'';:3>g<bfi4 l*i<tifi^';3 
>IK^blK4 2CJL4 3 4JI5fiK^^ 02 6 t:^1-<ta t> 
;U7^:n.i7 A)K7 3 i Dff^fiKf 

So MJPttfci:^^ 5 Onmfc-rs, 02 7 
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-TJ^dtC, »ffil{3fci:i«6 0 0'Cgfl[©?Bl,SQ!SS:S6 
■r. intJ:t)5<'»j3>A»6.«:S7'^i'3 9i:;i/7^-'> 
AiK7 3i:4SJt>^F-a-;i'7^-'>Ai^Uit'f b-7 4SJfJfiK 
t-So *©^. Jl>y^>^'^cJ;^)>'^7^- 
'^'A|g7 S^BSs^^So ©^©xS(i^lJS©JK!i 1 * 

[0 10 7] ±l3*SS®ff^^ 1 , 2-C-tt. ^IM 
T-S)S;i'7^-'>AM4 7fe?)V>tt;i/5^-'>Ai^6 9{cj; 
»). B?S-rSTg5S«i4 5ra®DnSB$.SV^a:TSPSfii6 
10 7©iai?K«t<tSiaa5&««)iitrfi?!l<£aJiWLfc*s. 02 
8~0 3 Ofc^-r ^2JlT-*2>^>^:^x>M 

dC. BSTM4 6©BBK«s mm(Dm^l. 2i:l^« 
K:CVDffi(rJ;»);U5^rii>AM7 5:£ffJfrK-r?.o 
02 9{C^-r<t^t, ^/1>;/^S{C<1^»)<5'>^:^7^»K 
7 eSJi^jEK-r?.. c©^'>^:5^7^»K7 6a;;^yt';/<5'^ 

TM4 ec^fbW't^iatt^cVo ^®^. 03Otc^Nl-J; 
CVDffitcj; f)<5'>y^7^>M7 7 5£ff$fiS;-rSo 

BSTM4 6Srm^•a■SCi:tt35:V^, ^©^©x 

sttiififi©ff$^ 1 1 mmx- tb^o ttiti. mm<DBm 2 n 

[0 10 8] ^fe. Hui3IISS©JK®T-{i> TgI5mffi4 
5. 6 7i:b-c;i'5^— 'i'AS^^ij^LfcAs, :iixicm^n 
t*x e^JBMx ^©->';if'f Ki^*)U<(±^^bM*feH: 
^ne>©lb^!^M. ;i/5^riH7A->U-9- 
30 Ym. Sfett. SROMT-*)^V''o cm^^TSBmii 
4 5, 4 6{CfflV>Tt)iim*®^V''BSTM*=^-V>'^5^ 

^ite«!ii^afflT-§So 

[0 10 9] mii3SIJi6®ff$^-r-(i, dr-\'/t^^«e 

i»Mi:bTBSTM4 6. 6 8S0y5^UfcA5> STO 
ifettv ^^b^5'>^';^)KT•t)J:v^, 

[0 1 1 0] Hui3SIS16©?K^-CH:x ±gPSffi4 
9. 7 l®^iei:b-r;i/7^— ■^7AM4 7, 6 

fctt-ene.©{b^iKs fctiHe^i^x ;i/7^^'>a^' 

40 U-tf-f b*Mx Sfctix SROJKT-*)^v^o 'S:*?. ^i-^i 
^-^fgi^lKCK^b^ ><S';Hg$:fflv^fc«^{ca:m l»t 
bTmg^^' >MS:afflT' t So 
[0 111] S&x Sul3IIS£®?B<i-eiis ±35^4 
9, 7 l®«2Bi:bT<5'>^>^7^>M4 8, 7 0&^?!l 
^bfc*s^ IVbtR, Vbfi^*) b<ttVIbiK7c**^^^eS 
^«MSfc{±-?ne.®gfbM> i'Uit'f K)K*>b<H:{b 
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CO 1 1 2] ^fc. mmmm<DBm(D±3mm4 9> 7 

Ittx ;i'7"=^'A)K4 7, 6 9i:^5'>^:^7^>M4 8, 

[0 113] BuiBII«S®}i5JiT'B:. DRAMC® 

[0 114] 

[Oil 51 •T'&fc^.s :^-v>'V>^'±lEPS8Bi:±®ie«a 
[l2Si<39ffi¥«g!£^] 

[m 1 ] ^^Bm-^M<Dmm imm<Dmm i ) ■t-$>s 

[0 2] ^BE®Ji5^1®DRAMCDSi3i:&ffi?&xSJIptC 
[113] ^SS©B^l®DRAM®S!iji:&SSxajll{C 
[04] |UE®?K^l©DRAM©SSig*S^n:a»PK: 
[El 5] ||SE®ffJ® lfflDRAM©Sa:&^SxS)lSlC 
[06] *SE©ffJ^l®DRAM®Sjt**SXSjeiC 
imil |ISS®Jf^^l®DRAM©SS3i*ffi*xai«{; 
[08] J|SB®Jf$^l®DRAM®Sji:&^^X®«{C 
[1119] ^SE®^^l®DRAMOgi3i*i£&x^)lBlc 
[010] SISE®J^^l®I>RAM®SSjg?J&SxSje 
CHll] (a) 43<ttF (b) tts 01 Olc43ttSAgi5 

. ^m:K\^X7fivrzmm^X'$>?>o 

[012] ^®?^^l®±SPS@®/^'J'->©-««S 
[013] SUfi®J|^^l®DRAM®gJ)g;5^^xgJll 
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t:S%UfcBf®0T?fcS. 
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